This study aim was to analyse selected psychometric features of the Mini-Mental State Exam (MMSE) and the Montreal Cognitive Assessment (MoCA) methods. The Montreal Cognitive Assessment (MoCA) was developed to enable earlier detection of mild cognitive impairment (MCI) relative to familiar multi-domain tests like the Mini-Mental State Exam (MMSE). Clinicians need to better understand the relationship between MoCA and MMSE scores.The analysis was performed on a sample of 84 geriatric patients. We have found a concurrent validity by calculation of Pearson's correlation coefficient between the test scores of the MMSE and the MoCA methods (r (84) = 0.77, P < 0.001). Based on the correlation analysis, it may be stated that the MMSE test score is in a very tight positive correlation with the test score of the MoCA. We have also performed reliability analysis of both screening methods by calculation of internal consistency. The internal consistency of the MMSE method was represented by Cronbach's alpha at the level of 0.78, and the MoCA method at the level of 0.81; those are considered to be optimum
Introduction
Cognitive disorders and dementia represent a serious health issue of older population. Due to high financial costs and social consequences they are becoming an issue of the whole society as well. Their prevalence is high in old age: 5-10 % of dementias, 17 % of mild cognitive impairment, and app. 20 % of benign age-influenced changes (Mauk, 2013) . With the mean life expectancy rising, incidence of cognitive disorders will also be rising (Smith, Bondi, 2013) . Despite this fact, 49 % of the general practitioners do not examine cognitive functions in elderly patients at all or only occasionally, other 18 % of them would perform this examination but they do not know how, and 12 % of them do not have time for this diagnostics. Standardised tests are known only to 8 % of the general practitioners and only half of them use it. Therefore, the alarming 60-70 % of geriatric patients with dementia in higher age are not usually diagnosed (Topinková, Jirák, Kožený, 2002) . Cognitive examination performed by screening tests is a necessary part of cognitive disorders diagnostics. In appropriate usage, the screening tests of cognitive functions may reveal partial stage of cognitive deficit. The results of screening methods should be in compliance with the information about the patient's problems which are communicated by conversation with the patient and persons in their proximate surrounding. However, complex neuropsychological examination is essential for thorough specification of cognitive deficiency. The same applies not only to mild cognitive impairment study but mainly for pre-clinic study of neurodegenerative diseases leading to cognitive deficit, when the first cognitive problems might occur, which are sensed subjectively by the patient (Tuokko, Hultsch, 2013). Cognitive disorders assessment in context of recognition need is a part of complex assessment of a geriatric patient and it is based on the data gained by various methods. It does not replace clinic examination and it is understood as a supplementary method to other methods of data collection (Barker, Board, 2012) . The most widespread short screening test is the Test MMSE -Mini-Mental State Examination, which evaluates orientation, extent of attention, attention and calculation, memory and language (Folstein, Folstein, McHugh, 1975) . Due to low sensitivity, however, it is rather inappropriate in mild cognitive impairment diagnostics and it is particularly applied in dementia syndrome diagnostics. Low sensitivity in patients with mild cognitive impairment is caused by relative simplicity of the test in relation to memory and low representation of items which test the memory, and also by absence of tasks for frontal functions such as planning, values. The MMSE sensitivity was good, and that was at the level = 0.83 with a confidence interval 95 % from 0.62 to 0.95. The MoCA sensitivity was very good, and that was at the level = 0.98 with 95 % of the confidence interval from 0.80 to 0.99. The MMSE specificity was very good, and that was at the level = 0.99 with 95 % of the confidence interval from 0.92 to 0.99. The MoCA specificity was good, and that was at the level = 0.85 with 95 % of the confidence interval from 0.73 to 0.91. We have demonstrated a good internal consistency for both of the methods, and that means these screening methods are stable at the time and they provide reliable measuring of cognitive deficit. decision-making, attention and others. The second mostly used short screening test for cognitive functions evaluation is the MoCA -Montreal Cognitive Assessment (Nasreddine et al., 2005). Out of the cognitive skills, the MoCA is focused on visuospatial functions, naming, and memory including delayed recall, attention, language, abstraction and orientation. It means that it encompasses greater spectrum of tasks demanding of executive functions and in all it is more difficult test than the MMSE. Advantage of the MoCA is sensitivity rise of the test in patients with mild cognitive impairment without significant impact on specificity, and at the same time still relatively short period of administration.
Patients and Methods
Analysis of psychometric features of the MMSE and MoCA methods was performed on a sample of 84 geriatric patients. With regard to gender, the examined group was formed by 29 men (35 % of N = 84) and 55 women (65 % of N = 84). The mean age of the examined group was 77 (SD = 3.9) with the variation span of 12 years; the minimum age of 71 (N = 10) and maximum age of 83 years (N = 4). In the group of men the mean age was 76.5 (SD = 4.4) and in the group of women 77.2 (SD = 3.6). The selection criteria for geriatric patient classification into the examined group were: the age of 65 and more, willingness and ability to cooperate, the language kept, fine motor movement, sight and hearing. The data collection was taking place from July 2015 to February 2016. We found the concurrent validity by calculation of Pearson's correlation coefficient between the test scores of the MMSE and MoCA methods. We have also performed reliability analysis of both screening methods by calculation of internal consistency of both screening methods. We determined the sensitivity and specificity based on dementia diagnosis in comparison with the critical cut off score of 26 points, and that was both for the MMSE methodology as well as the MoCA, so called gained test score of 25 and less represented cognitive deficit.
Results and Discussion
First, we analysed the concurrent, or also so called diagnostic, validity which is represented by Pearson's correlation coefficient between the test scores of the MMSE and MoCA methods; r (84) = 0.77, P < 0.001. Based on the correlative analysis, we can state that the test score of the MMSE is in a very tight positive correlation with the test score of the MoCA which is graphically illustrated by the means of correlation diagram (Graph 1). In the graph, there are geriatric patients marked by red who had dementia diagnosis confirmed and there are geriatric patients without dementia diagnosis marked by blue.
Also, we have performed reliability analysis of both screening methods. Internal consistency of the MMSE method was represented by Cronbach's alpha at the level of 0.78 and the MoCA method at the level of 0.81. The optimum value of Cronbach's alpha, which points to sufficient internal consistency of the method, is considered the value from 0.7 up to 0.9 (see e.g. Tavakol, Dennick, 2011). We determined the sensitivity and specificity based on dementia diagnosis in comparison with the critical cut off score = 26 points for both the MMSE method as well as the MoCA method, the so called gained test score of 25 points and less represents cognitive deficit or dementia. The MMSE sensitivity was good, and that was at the level = 0.83 with 95 % of the confidence interval from 0.62 to 0.95. , we have demonstrated a good internal consistency for both methods, which means that these screening methods are stable at the time and they provide reliable measurements of cognitive deficit. Further on, the MoCA had a very good concurrent validity with the MMSE. This result has been expected because both The use of the MoCA showed to be as the most convenient to the diagnostics of mild cognitive deficits with addition of 5 most difficult items from the MMSE (repetition of 3 words, recollection of 3 words, a sentence repetition, writing, and drawing of a pentagon). Thanks to some studies, from the results of the MoCA it is possible to easily assess a probable score of the MMSE (Saczynski et al., 2015) . Our findings about sensitivity and specificity of both screening methods are comparable with the previous studies. Sensitivity of the MMSE was good at the level of 0.83 and sensitivity MoCA was very good at the level of 0.98. Specificity of the MMSE was very good at the level = 0.99 and specificity of the MoCA was good at the level = 0.85 (Nasreddine et al., 2005) . Even though the results of our study are significantly consistent with of the tests are overlapped to a certain extent (there are the same tasks and some of them very similar). Based on our findings, we may state that the MMSE as well as the MoCA are adequately reliable screening tests. The alpha value found by us (the MMSE α = 0.78 / the MoCA α = 0.81) is lower than the value specified by the MoCA method author (α = 0.83) (Nasreddine et al., 2005) ; but despite that, these reliability values are sufficient and they are also in accordance with the research findings of the performed psychometric studies (Roalf et al., 2013; Saczynski et al., 2015) . Sensitivity and specificity of the MMSE are different in various stages depending on the cut off used. The original limit value was determined for 23 points and less -none of the examined persons without cognitive deficit from Folstein's study had less than 24 points. Later studies showed low sensitivity of this critical value (around (0.6), but high specificity (over 0.96) (Arevalo-Rodriguez et al., 2015; Kukull et al., 1994) . Other studies showed that the cut off 24/23 reaches 0.8 of the sensitivity for individuals with variously serious dementia, but the sensitivity of 0.54 for mild form of dementia (Schramm et al., 2002) . Similarly, also in individuals with university education (having been educated for more than 16 years) the original cut off was shown to be a little sensitive (0.66). Nasreddine et al. (2005) found the sensitivity of only 0.18 with the critical score of 26 points for detection of mild cognitive impairment. With the same cut off, the sensitivity for dementia detection of Alzheimer's type was 0.78 and the specificity was 1. The MMSE is also used as a classical screening tool for cognitive disorder diagnostics in Parkinson's disease. For this purpose, however, the MMSE seems to be a little specific tool. Hoops et al. (2009) recommend increasing of the limit value for the best ratio of sensitivity and specificity the previous findings, it is also necessary to mention limitations of our research. With regard to non-random selection, we are aware of our examined group limitation that it may not be generalisable. The gained examined group is relatively small and non-representative in terms of the Slovak population of geriatric patients, which was caused by occasional and non-random selection of subjects. The selection method was defined particularly with regard to its feasibility in practice and also it was influenced by our economic and temporal possibilities.
Conclusion
Cognitive functions evaluation by measuring tools has become a part of clinical practice not only in geriatrics, geriatric psychiatry, but also in the field of nursing research and practice. The measuring tools are predominantly recommended for the area of assessment and diagnostics in the literature. Screening tests provide information about a global cognitive status of a person without demanding neuropsychological examination. They are frequently used in research as a criterion classifying the persons who are examined into individual groups. They are appropriate for routine verification of the health status of certain populations with higher likelihood of certain disease incidence. Some methods are developed for global cognitive deficit diagnostics, some for specific disorders diagnostics and others are relevant only for differential diagnostics. Most of the methods serving for dementia detection are designed for all-purpose examination of cognitive deficit (Barker, Board, 2012) . Due to reduction of load being laid on the patient as well as efficiency of measuring tools usage it is not necessary to use several measuring tools, between which there is a strong scale of correlation, and it is appropriate to choose a representative tool. Based on our as well as previous research findings, the MoCA method seems to be more effective for cognitive disorders screening of geriatric patients.
